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Paul S. Katz is a neurophysiologist 
known for his studies of 
neuromodulatory synapses in 
invertebrate neural circuits. Katz’s 
interest in neurobiology began as 
an undergraduate at Northwestern 
University, in Evanston, Illinois. He 
did his graduate work at Cornell 
University in Ithaca, New York, 
where he identified and studied 
serotonergic neurons in the 
stomatogastric ganglion of crabs. 
He was a Grass Fellow at the 
Marine Biological Laboratory in 
Woods Hole, Massachusetts and 
did post-doctoral work with Irwin 
Levitan at Brandeis University in 
Waltham, Massachusetts before 
moving to University of Texas 
Health Science Center in Houston 
to work with William Frost on 
the escape swim circuit in the 
mollusc Tritonia. He is currently a 
professor and the director of the 
Center for Neural Communication 
and Computation at Georgia State 
University in Atlanta.
Why did you become a 
scientist? I’m not quite sure. As 
a child, I was drawn to the books 
on science. In high school, I was 
surprised to find that my friends 
didn’t think science class was fun. 
I don’t know where the fascination 
came from. My parents were 
not scientists or academics. As 
I was going to college and then 
graduate school, I didn’t think 
much about the career choice 
I was making; I just did what I 
enjoyed.
Do you think that following your 
interests leads to success? 
I don’t know if I’m as successful 
as I might have been. In fact, 
following my interests made me 
unknowingly walk away from a 
project that would eventually have 
a major impact on biochemistry. 
When I was a junior in college, 
I spent the summer of 1980 
working for John Fenn at Yale 
University. He had this idea for 
getting macromolecules to enter a 
mass spectrometer. He said it was 
based on a technique that they use in the automobile industry for 
painting cars, called electrospray. 
He had me try to disperse droplets 
with electric fields. I didn’t get it 
to work. He asked me to come 
to his lab to work on it again the 
following summer; but by then 
I had developed an interest in 
neurobiology. So, he arranged 
for me to work with a friend of 
his at Yale, Melvin Cohen. It was 
in Cohen’s lab that I recorded 
intracellularly from neurons 
for the first time, thanks to the 
patient training by his graduate 
student. That set me on a path to 
be an electrophysiologist, while 
the project that I didn’t work on 
helped earn Fenn the Nobel Prize 
in Chemistry.
So, what advice would you 
give to students starting 
their careers? Don’t pass up 
opportunities for doing research 
and attending meetings. I found 
that attending meetings has led 
to the major advancements in my 
career. Nothing will happen if you 
sit at home. It’s only by getting 
out and meeting people that you 
can make the connections that 
are needed for a career. Also, be 
flexible. It’s impossible to plot your 
career path in times of uncertain 
funding, so you should keep 
your eyes open for opportunities 
when they arise. This has been 
especially true for me and my 
wife, Sarah Pallas, who is also 
a neuroscientist. We met in 
graduate school and managed 
to find post-doctoral positions in 
the same city and then get faculty 
positions in the same place. But it 
required both of us to be flexible 
and compromise.
Are you still doing what you like 
to do? Yes, I have been interested 
in how neural circuits produce 
behaviors. I like to understand 
neural circuit function at the 
cellular level. I first became aware 
of invertebrate neuroscience after 
reading a paper by Eric Kandel 
when I was an undergraduate. 
I liked the idea of being able to 
have such control over individual 
neurons that you could explain 
behavior in terms of the ion 
channels and firing patterns. This 
attracted me to the work of my 
thesis advisor, Ronald  Harris-Warrick, who was 
explaining how biogenic amines 
allow a single neuronal circuit 
in the lobster stomatogastric 
ganglion to produce different 
motor patterns. I’ve been working 
on invertebrates ever since 
because I like being able to test 
hypotheses about neural circuit 
function at the cellular level.
Who have been the key people 
in the development of your 
field? I was very much influenced 
by the work on the crustacean 
stomatogastric ganglion. This field 
was planted by Al Selverston and 
then cultivated by Eve Marder. The 
stomatogastric community taught 
me how to think about neural 
circuits and how to cooperate, 
rather than compete, in scientific 
endeavors. For my work on 
Tritonia I am completely indebted 
to the pioneering research of 
A.O. Dennis Willows and Peter 
Getting. Willows, who began in 
Graham Hoyle’s laboratory in the 
1960s, developed the Tritonia 
preparation, showing for the 
first time the effects of single 
neurons in the production of 
behavior. Peter Getting further 
developed the preparation and 
laid the groundwork for modern 
analyses of central pattern 
generators — neural circuits 
that produce rhythmic motor 
patterns — including the use of 
computer simulations and the 
concept that neural networks can 
assume multiple configurations. I 
first met Getting at Woods Hole a 
month before he suffered a tragic 
brain aneurism that destroyed his 
memory and ended his career.  
I ended up working on a project 
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Referential 
gestural 
communication in 
wild chimpanzees 
(Pan troglodytes)
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Humans commonly use referential 
gestures, for example pointing, 
which direct the attention of 
recipients to particular aspects 
of the environment [1]. The use 
of these gestures has been 
linked with cognitive capacities 
such as mental state attribution 
[2,3] because the recipient must 
infer the signaler’s meaning. In 
our closest living relatives, the 
non-human primates, referential 
gestures have been reported only 
in captive chimpanzees interacting 
with their human experimenters 
[4] and human-raised or language-
trained apes ([5–7]; but see also 
[8]). Here we provide the first 
evidence for the widespread use 
of a referential gesture by wild 
chimpanzees (Pan troglodytes).
Observations of the Ngogo 
community in Kibale National 
Park, Uganda, indicate that 
wild chimpanzees use ‘directed 
Correspondences scratches’ to request grooming of specific body areas. The gesture 
involved one chimpanzee making 
a relatively loud and exaggerated 
scratching movement on a part 
of his body, which could be seen 
by his grooming partner (a movie 
clip of the ‘directed scratch’ can 
be found in the Supplemental 
Data available on-line with this 
issue). It occurred between pairs 
of adult males and was recorded 
186 times in 101 (41%) of 249 
grooming bouts. One hundred 
nineteen times (64%), the groomer 
stopped grooming and groomed 
the scratched spot. Eight times 
(4%) individuals simultaneously 
scratched and presented a 
body part and were groomed 
there immediately. In 59 cases 
(32%), the groomer continued 
to groom without touching the 
area scratched by the signaler. 
The gesture received significantly 
more positive than negative 
responses (p < 0.001; exact 
binominal test) and occurred 
in 61% (N=51) of all observed 
grooming dyads (N=84). It was 
performed on average 3.65 
times per dyad and was used 
significantly more often in dyads 
consisting of high ranking males 
than other possible pairings 
(p < 0.001; df=6, linear-linear 
association; Figure 1).
Three hypotheses may account 
for these observations. First, the 
‘directed scratch’ may not represent 
High-ranking Middle-ranking Low-ranking
Rank class of sender
N
um
be
r o
f d
ya
ds
High-ranking Middle-ranking Low-ranking
0
2
4
6
8
10
12
14
16
18
20
Current Biology
Figure 1. Occurrence of the ‘directed scratch’ in relation to male dominance rank. 
The y-axis indicates the number of observed dyads; the x-axis indicates the dominance 
rank of the signaler. The three different colours indicate the ranks of groomers, the 
recipients of signals.with Bill Frost that was begun in 
Getting’s lab. 
I also have been very interested 
in the evolution of neural circuits. 
As a graduate student, I was 
influenced by the work of Dorothy 
Paul and Edmund Arbus. I think 
that understanding a neural circuit 
means also understanding its 
evolutionary history. It’s a mistake to 
try to analyze a circuit as if it were 
‘created’ for its current function.
Speaking of creation versus 
evolution, what’s your opinion 
about the current troubles 
in the US regarding teaching 
‘intelligent design’? There is a 
perception in this country that 
evolution somehow conflicts 
with religion. So some politicians 
are attempting to gain the favor 
of the religious fundamentalists 
by favoring the teaching of 
‘alternatives to evolution’. But 
as was recently pointed out 
by a Federal Judge in Dover, 
Pennsylvania, the supposed 
alternatives are based on religious 
beliefs, not science, and so may 
not be taught in public school 
science classes. In my state, we 
formed a group called Georgia 
Citizens for Integrity in Science 
Education, which has successfully 
fought against efforts to undermine 
the teaching of evolution and other 
scientific concepts. It is essential 
that scientists speak up on this 
issue. We should not sit idly by 
while popular sentiment is whipped 
up against the scientific process. 
If ‘materialist’ explanations fall to 
supernatural explanations, then 
we will be taking a major step 
backward.
So, do you think that the problem 
is that scientists generally are 
not political enough? I think 
that scientists tend to be too 
passive with political questions. 
It’s important for politicians to 
know there is a political cost to 
pandering to anti-scientific groups.  
Scientists should write letters to 
newspapers and their government 
representatives whenever they can 
provide illumination on a question of 
public concern.
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